Abstract
Introduction
Pulses can be defined as the number of heart beats that beats per minute (bpm). The heart rate normally depends on the relaxation and contraction of the ventricles in the heart which have two large chambers. The function of the ventricle is to expel and collect blood to peripheral beds from atrium within the lungs and body. If the person did not get enough rest, the person heart rate will be too slow (bradycardia) or the heart rate will be fast (tachycardia) than the normal heart rate. This tachycardia happen cause the person exercise, stress, trauma or illness disease. The causes of bradycardia are when the heart does not get enough oxygen rich blood for the body. Bradycardia and tachycardia can be considered as health problem.
First, place finger at the neck or wrist. Carotid pulse will be measure if the finger place at the neck but if the finger was place at the wrist, radial pulse will be measure. Normally, people use wrist to check the pulses. After placed the finger at the wrist or neck the person need to count over 10 seconds to estimate the beats per minutes and then multiply by 4. Repeat the same by count within 15 seconds and multiply by 4 and doubling the result. When use this method usually have an error of the pulses rate. This is because sometime, when we count, we can make mistakes. Figure 1 shows the manual checking of pulse rate. Besides that, the monitor method also can be used in order to count the pulses. In this modern era technology, electrocardiogram (ECG) machines was usually use in the hospital. This is because electrocardiogram (ECG) is very expensive and only expert person can handle the machine cause it not easy to use. Nowadays with the modern technology, ECG also available applied in gadgets such watch and smartphone. Figure 2 shows the Holter monitor with ECG reading checking of pulse rate. Depolarization and re-polarization of myocardial cells is based on the electrical heart activity. To reach the atrioventricular node and to generate the contraction of atriums, the sinoatrial node (natural pacemaker) of electrical impulse will starts flowing through the atriums. Ventricular contractions will be generates by currents that flows, the current will flows through the Hiz Bundle and then reaches the ventricles. The heart tissue occur re-polarization and Punkinje fibers will be reaches by the currents. Figure 3 shows the behaviour Myocarduim electrical activity. Figure 3 shows the heart behaviour with the QRS complex which means the part of the generated signal 1. Atrium begins to depolarize. 
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The word Greek electro have been derived, this is because it related to electrical activity. This word related to the meaning of heart, cardio and graph. Santorio Santorri was the first person that invented the pulsilogium which is a form of pendulum to measure accurately the pulse rate based on Galileo Galilei work. De Lacroix, physician after a century later used to test cardiac function by used pulsilogium [4] .
In 1872 at St Bartholomew's hospital, the patient's heartbeat which has a fever was attached to the Alexander Munirhead [5] . This is because, he wants to obtain a record a patient's heart beat and he was studying his Doctor of Science. British physiologist, John Burdon Sanderson use Lippmann capillary electrometer to record the result [6] . Augustus Walker from St Mary's hospital in Paddigton, London was the first on that that approach electrical view of heart.He used Lippmann capillary electrometer electrocardiograph to fix the projector. His project allows heartbeat to be record in real time without any problem. His work project still be used in 1911 [7] . However, currently modern heart rate monitoring sensory systems are widely developed considering smart design and cloud-based system [8] [9] [10] [11] [12] [13] . All these sensory systems are adequately connected with cloud server [14] [15] [16] [17] [18] [19] [20] . A realtime data transmission is also used to monitor the patient condition for online diagnosis purpose [21] [22] [23] [24] [25] . Therefore, these inspirations come to develop a realtime basis heart monitoring system. Figure 4 shows the block of the whole concept and function for the pulses rate measurement in this work. This block diagram is made to understand the process implement in this project. The block diagram consist of four part which are the sensor (IR diode and Photodiode), the amplifier and filter, the microcontroller and the output (7 segment with LED). In this project, it have used the sensor which called infrared light-emitting-diode (IR diode) which is Transceiver and Photodiode (Receiver). IR diode will transmit the reading of the pulses and infrared light to the fingertip .The infrared light will reflected by the blood cells. Photodiode will receive the infrared light from IR diode and reflected it back to the fingertip. The little change in amplitude with the proper signal conditioning will reflected light and convert it into pulses. We design by used active low pass filter with two operational amplifier (Op-Amps) which are a two-stage and high gain which the function are to amplify and filter the appropriate voltage level from signal so that the pulses can be counted by using microcontroller. The active filter will amplify the signal and passing the certain selected frequencies. The AC voltage source will connected to the resistor R3 while the capacitor C1 will goes to the ground. Figure 5 shows the active low pass filter. With the used of microcontroller it will determine the pulses of heart beat. First, we want to make the project by using the results of the pulses will be display on 3 digit 7 segment with the shift of the LED. 
Designs and Fabrication Process

Schematic Diagram
When the start button was pressed up, the pulses of clock start to operate as the input. The clock was placed over the IR diode (Transmitter/Tx) and Photodiode (Receiver/Rx). The sensor will configure the clock pulse by using IR diode and Photodiode. When the sensor detect the pulse of the clock, it will read the signal clock pulses rate, the signal from the sensor will be transferred and transmit to the PIC microcontroller. It read the clock pulse through the PIC16F628A. The pulse will be counted from the clock and send it to the PIC microcontroller. If the pulses is failed to detect by the sensor and the pulses do not display and show an error, the frequency of the clock pulse must be changed. When the clock pulse process by the PIC microcontroller, the results of the pulses will display on the 7 segment and the LED will shift. Figure 6 shows the schematic diagram that we designed in Proteus. Before we start construct the prototype, we designed the circuit in to check whether the connection is correct or not as shown in Figure 7 . Then we change the design in Proteus to ARES to print the layout. 
PCB in the Making
Firstly, print laser ink the PCB layout on glossy paper that had been design on the ARES software. The PCB layout must be in laser ink so it easy the layout sticks when iron on the PCB Board. Then, place neatly the printed PCB layout on the PCB board. After that, iron the PCB layout on the PCB board based as shown in Figure 8 .
After iron the layout on the PCB board, we soaked the PCB board in the acid powder and add up some warm water. This Figure 9 shows etching process. The function of this etching process is to remove the copper layer on the board and the layout stick on the PCB Board. Be careful handling the acid. After the copper remove, wash it with water and brush the PCB layout. Lastly, we can see the copper shaped layout in Figure 9 .
After finished drill the PCB board, place and construct the correct component on the PCB board. Construct the component based on the simulation to avoid misplaced the component. Then, solder the component by using solder iron and solder lead with care as shown in Figure 10 . If the circuit does not working properly, troubleshoot and check the circuit until it working well. As Figure 11 shows that the 7 segment not well function and we need to troubleshoot this circuit. To make it look more proper and beautiful, we make casing for the pulse rate measurement project by using box. We place the circuit neatly on the box as shown in Figure 12 . 
Results and Discussions
During developing the prototype, two diodes were separated and covered by black rubber. At first, press the on switch, the prototype will initialize and the 7 segment will display 000. Next, waited until the 7 segment turn off, and put your index finger on the hole which that insert IR diode and Photodiode as shown in Figure 13 (a). The index finger will put on the IR diode and Photo diode because the index finger is so sensitive and it can easily read the pulse rate. Press the start button to start the project counted the pulse rate as shown in Figure 13 
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To check other person's pulse rate, press the reset button to make sure that the pulse rate before will be clear. Figure 14 shows the graph based on result Table 1 that the age of the subject and the pulse rate. For x-axis its shows the age of the subject and for y-axis its shows the pulse rate. The average for the person that have been test this pulse rate measurement project is age 19-24. The maximum pulse rate for the subject is 108 and the minimum pulse rate is 70. We can conclude that the pulse rate depend with the condition of the subject. Figure 14 . Graph of results for this pulse rate measurement 
